Tablfil Frequencies ofHLACnassIAfldesHutare Known toServe as 
HTV CTL Restriction Elcnents in Four Fbpoladoos 



Rrequencies* 



HLA 


African 


USA 


Nonh American 




Alleles 


Americans 


Caucasians 


Indians 


Thais 


A2 


16.7 


28J 


25J 


25-5 


A3 


8.9 


122 


2.9 


1.5 


All 


2.3 


5J 


1.0 


32-5 


A24 


4.7 


9.6 


19.6 


14.6 


A28 


10.9 


4J 


6.9 


0.3 


AjO 


9_5 


16 


2.0 


1. 1 


A31 


i.7 


2.0 


27_S 


1.7 


A32 


1.0 


5.1 


2.0 




A33 


8.1 


l.O 


1.0 


13.6 


B7 


8.3 


10.0 


3.9 


2.7 


B8 


3-2 


10.0 


5.6 


0.2 


BI2(44) 


6.2 


10.4 


3.9 


5.4 


B13 


0.9 


3.0 


1.0 


9.3 


B14 


3.0 


4.1 


2-9 


0.4 
8.1 


BI7 


10.9 


4.9 


1.0 


B18 


3.3 


4.9 


1-0 


2-5 


B27 


1.6 


4.1 


2-9 


6.0 


B35 


7.7 


8J 


18.6 


2-5 


B37 


0.9 


2.2 


0.0 


1.4 


-B52 


1.1 


1.2 


2-9 


3.1 


B53 


12.% 


0-8 


0.0 


0-0 


B57 


42 


3^ 


1.0 


5-2 


B60 


1.3 


4J 


2.9 


83 


B62 


1.4 


5J 


4.9 


5.0 


Cw3 


9.6 


12.6 


22.4 


15 


Cw4 


21.0 


9.8 


15.4 


6 



•Frequencies for HLA-A and HLA-B alleles are taken from HLA 1991 [21], 
HLA-C for African Americans and USA Caucasians are oken from Hisio- 
compatibility Testing 1984 [19], HLA-C for North American Indians from 
Williams and McAuley. 1992 [22J, and HLA-C for Thais from the Proceed- 
ings of the Second Asia and Oceania Histocompatibility Workshop Conference 



Table 2 PropjortioQ of each of the four populadons that would be preificted to present.peptides to the 
immune system 



HLA Restriction 


HIV 


Epitope 




Population Elements Giosen 


Protein 


Location 


Epitope 


a) African Americans AZ A3, AI 1. B35 


ncf 


73-82 




A28, 314 




583-592 




A30. B8 




844-863 


RHZ31CGI.E31AI.L 


BI7. B37 


ncf 


1 17-128 




Cw4 


gpl20 


576-383 




(Proportion of African Americans expecied to 


present these 5 epitopes is 92J%) 


b) USA Caucasians A2, A3. AH. B35 


net 


73-82 


QV?Lrt?MTYX 


A30. B8 


gp41 


844-863 




B7 


gpl20 


302-3 12« 






nef 


126-138" 




B12 


p24 


169-184 




( Proponion of USA Caucasians expected to present these 


4 epitopes is 90.2%) 


c) North American A2, A3, Al 1. B35 


nef 


73-82 




Indians A24 


gp4I 


584-591' 


YLXDQQL 




nef 


120-144* 


Yr?CWCNVT?G=G:RV?LTFGWCYX 


A31 


gp4I 


770-780 




( Proportion of North American Indians expected to present these 3 epitopes is 96.4%) 


d) Thais A2. A3. A11.B35 


nef 


73-82 


QVLRPMTYK 


A24 


gp41 


584-591* 






nef 


120-144* 


Y?■?DWQ^rYT PC ?G r rypltfcgwcvx 


( Proportion of Thais expected to present these 


2 epitopes is 93.6%) 




e) African Americans A2, A3, All, B35 


nef 


73-82 


QV?LH.?If:VK 


USA Caucasians A28, B 14 


gp41 


583-592 




North American 








Indians A30, B8 


gp^'l 


844-863 


RarRQGLERALL 


Thais BI7. B37 


nef 


1 17-128 


TQGYFPCWQNYT 


Cw4 


gpl20 


376-383 


(S) FNCGGEF r 


B7 


gpI20 


302-312' 


RrNNNTXKSI 




nef 


126-138' 


NrrpCPC/RYPLT 


B12 


p24 


169-184 


IPKFSAI^EGATPQDL 


A31 




770-780 


rl?.dll:.ivt3. 


A24 


gp4I 


584-591* 






nef 


120-144' 


YFPDWQNYTPGPGIRVPLTFCGWCYX 



(Proportions of African Americans, USA Caucasians, North American Indians, and Thais expected to present 
these 9 epitopes are 95.4%. 97.5%, 99.4%, and 97.2%, respectively) 

'The criteria upon which choices among peptides should be made are not yet known. It may be important 
to choose peptides that have been reported to be immunogenic in non-progrcssors to AIDS or that have been 
reported to induce iiiununodominant anti-HTV T-ceil responses. 
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Tli-Cn. Pepode Piomype Vacaae Itniiingrni tor Taun; m Biba Mice. Rtem Maomieor Hiimm 



Vacctoc 


MameofPeouda 


Speoeiua 
■'"""^ 


Affliooadd sequence 


ResOKUnj demcBB 

ICTLeoKope 


1. 


MouM HIV-l Tb-CTL epitopes 




Tb - cn. j 




A-1WA-CTL 






t 


H-r* 




B-Th/S-CTL 


Mouse 


KEXVYLAWV?AHKGia-!«A?PICCai 






C-Th/C-CIL 


Mouse 


QLi?IHFaiGC3hSa-OiWrSWQGAY5lAI3l 






D-TWD-CIL 


Mouse 


2CSHEDIISL>CQSL-aiHIG?CaAFYrrXM 






Macaque SIV/HIV-l Tli<n 




Th - CTL 1 


1 njl/CIUSIVGag 


:<acaque 


a,YXYKVVK;i?I.OTAPTJtA-CT?YDINCM 


f 


Kamo-A-Ol 






Hacaque 


VST'/CCTHGI3PWSTQUi-3TPPt,VRL 


Matau-A'Ol 


___ 


Thi/CTUHIV-l Eav 


Maca... 


STS ISGXVCKEYAf FYKJI - VAPPISGC : 


f 






Vfacaque SIV/HIV-l Th-CTL 
pile epitopes valiants 




Th - CIL i 




Thl/CTUSIV Gj« 


Macaque 


£LiKV:<VVKZE?LGVA??3tA-C?PYDIKCM 


^tamu-A'Ol 




ThJyCliy SIV Gjg/pl Ic/I-Y 


Macaque 


'/sr;ccrHG:RPWsTCLi:.-CT?YSY:JCMi. 




VlajBu-A'Ol 






Macaque 


STS isckvcxeyaffykl:;! -ctpydajicml 






■ni-WCTU SIV Gog^pl Ic/t-D 




iYAF — f K13 II? IDNDTTSY -rr? YCKJCMI. 




Maow-A'Ol 




■ni5/CTL/ SIV Gaspl IctUK 


Macaque 


aECrG:aiKT:x"KGSSGcn:?£-cr?YCfCMCML 






6. 


Human HTV-I Th-CTL 
overlapping epitopes 




Th - CIL 






A-Th/A-Cn. 





KC I lifflSWCSVGXAMYA- SAr SPSVIPHF 


357.333 






"aSSH 


CtGUIKrrRMYSJTSI 


pL.\ B33.a3.3:T_\J3.a*6iBj: 




c-Tii/c-cn. 


"hSSS 


DRVISWGaAYRAXS-vt:??VH5QV?La?MTY:< 




tiL.\ A 1 .37.38.BJS_\1 1_\2.AJ.A3 1 




D-Th/D-CTL 


pssiH — 


ASLV.HWF>rr?MWI,V« -•,WYH7QGF?PD'WC:iYT? 




HL.\a7.35T.Al.aS.3li33J 


i. 


Human HTV-l Th-domioaot/ 
subdominant CTL epitopes 




Th-CTL 1 




A-Th/E-CTL 


Hu»an 


KQI IMiWGEVGXAMYA-SLiirrvTAT:. 








B-Ti/F-CTL 


Huaan 


YKKWIIlGIjnciVBMYS-SiarjlPCGS 




p<L.\A3 




C-Th/G-CTL 


Human 


DRV I SWQGAYRAIR- xauiiun^ 




f4L.\BZr 




D-TluH-CTL 


Huiaan 


.«-.«lWrNI7NWLWY-3G!QtXYKL 








E-'ni/i-ax 




MRiPRGSKIAGrrST-HRYLKECQL 






10. 


Human HTV-l Th-CTL pl7 
epitope (A2 Variants) 




Th-CTL 1 




a-TTi/E-CTL 




YXXWXILGUJKXViaCfS-SuYKTVATL 








C-TTi/J-CTL 




DRVir'.n/QGAYHAia- SLTNT/ATL 








A-Th/K-CTL 




QIINKhiQS^f-GXAftYA-SL-ijaVATL 




p{L\ a: 




D-Th/L-CTL 




ASL»MFN1TNWLWY-3I.Y!JT/AVL 




jHLA a; 




E--nvM-cn. 


















Restricting elements for 


11. 


Human HTV-l Th-CTL 
overlapping epitopes 


Th 


CTL 







A'-Th/J-CTL KQIINMWQWGKAMYA-GQMVHQAISPRTLMAWVKW A2. A202.A5. B7, BU, B57, B5701. B5801, 

B02, Cw3 



KQIIK>MQWGKJ^A-ATPQDLNTMLNTTCGHQAAMQMLKETINESAAEW 



KQIINMWQWGKAMYA-GPKEPFRDYVDRFTKTLRAEQASQEVXNWKT 



A2.A202.A5.A24A2402A25.A26. A33, 87. 
B8.B1Z BI4 B35339. B44. B52. B53Bw6i 
B27. B2705. BS7. BS701. B70, B713w6i 
Cw3. Cw8. CwCMOl 

KQIINKWQWGKAMYA- 

KIRLRPGGXXJarKLKHIVWGSEELRSLYNTVATLyCVHQRI A1.A2.A3. A3.1.A03. All. A23. A24. A0201. 

A2402. 38, B27. B42. B62. Bw62. Cw4 
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Linear Array of Th-CTL Epitopes To Be Expressed in Modified Vaccinia Ankara 
MVA'l) HTV -l mouse Th-CTL epitopes in 

|A-Th/D2-UfH-: ''^ [ - fXCT^'gP'-'^'"-- [ — fi-Th/RT,H2 ;] _ | aCIUgpia<H-:JC — 
HAG?:A?GgMRE?RG--KQIINMWQiVGKAMYA SSiC/YrjMifVPAHKGtG 5rfAPPIGGCX- 

- - QL:.F IHr R I GC3HSS DRV" iV/CGAYRAIR ;QMH £0 1 1 SL'.VDQSL — aiHIGPGRAFTrTK^J 

MVA-2) p55/gag > the same HIV-1 mouse Th-CTL epitopes in MVA-1 

A/VA-3; HIV-l/SI V Th-CTL epitopes in 

I Tht/gpi:0/DRB'w:QL j jcrUSlV Cag ' Mamu-A'Ol I } jTTil'gpi:0/DRBl';J06 j — jCTLSiV ?oi . Nbinu-A-Ql) j- 

elyky:<^/^/k:e?lgva?tka ct?yd:nqm vst^/qcthgirpwstqlll sr??Vv-R-- 

j Th3/gpi:0 ~i 1 CTLHlV-l Env iMamu-A'Or) | 

- - 3TS zrgkv:;k2 YAFrf :<-:; : ---a? ? : 3gq : 

MVA -4) p55/ga2 -j- the same HIV-l/SIV Th-CTL epitopes m >rV'A-3 

SIV Th-CTL pile epitope variants in 

I Thl/DR3-w:01 ""j - jCTLSiVGagtMamu-A-Oli f - j Th2.'DRBl'5-i06 } j CTLGjg/oi :aI-Y | 

elyky:<v^/k:e?lgva?t:<a ctpyoinqml vsrvQCTHGrRPWSTQLL- CT?Y:;-n;QML - 

1 Th3/?L-t ~} - jCrLGjg/pnaI-A j 1 Th-i/P!5 ~) [CTUGag?. lc-!-D | 

- 3T3 IRGKVQKEYAF F Y:-:L3: - - -CTPYDATIQMl EYAi-?YK13 : T ? :D>IDTTSY CTPYr^NCMl - 

— I -ni5/?33 ~1 jCTL'Gjg/pUc-l-K [ 

-RSQ?GMNKT::rXCSSGGD?E CTPYDKN'QML 

MVA'6) HIV- i human Th-CTL o verlapping epitopes i n 

|A-Th/gpU0//J.:2-437 ~] — j .A-CTL o2-U?(>-:0 \ - i 3-Th/GTHl/I -O-ij^ "1 — j B-CTUFl-Um-i50 | 

KQii^-MWQEVGKAMYA KA?s?Evi?Mr T:^^Mlzz(iL:^^z^^wi s n??:?vgei';xrwii-g:^-<c;-/rmys?tsx- 

- \ C-Th/gp4l/3L7-33i j 1 C-CTUNet;64-30 \ 1 I>--nvgp41/l57-17l | — f DCrU-Nefllll-ir | 

--DRVIEWQGAYRA:R-— VG??raPQV?LR?MTYK ASL-.vJT.ifFNirNWLWY WVYHTQGcr?C'rtCN-YT? 

Restricting elements for CTL epitopes: 

A-CTL epitope=HL.\ B57/B5S: E-CTL epHope=HLA B35/-B8yB:7/A33/B*6::/B5:: 

C-CTL apitope=HL.A AI//BT/B&'B35/AU/a:/A3/A31); D-CTL 2pitope=HL.A B7/B57AAt;BS/B13«35. 

MVA - 7) p55 gag +the same HIV-1 human Th-CTL overlappii^ epitopes in MVA-6 
MVA-8) fflV-l Thdominant/subdominant CTL epitop es in 

j A-rhyC-;;.i22-437 [ - jE-CTR/Dl7n7.85(A:i | - fB--ni/GTHl/i30-l46 H^-^'P^'^"^-^--^'' "HC--ni/gp4l/3 17-331 |- 

KQi:N>MQS'/GKA>rYA SLY>iTVATL YKRVftlLGLNXr -v'R^iYS KIR135GGK 3RV2E'/'/QGAYRAlR- 

HG-CTLp24/131-140(327')~~HD-'nvg!>^in57-17l } - jH-CrLpl7;2-t-3UB8^ f - {~E--nvp2Ja6-110 \ - il-CTLgpiirT*-SXBU-i 

- -KRWt I LGL:iK ASlWNW?NITN'-\fL;-rr GGKXKYKL MREPRGSKT AGTTST ERYXJCDQQL - 

MVA-P) p55/gag 4- the same HIV-1 Th-dominant/subdominant CTL epitopes in MVA-8 
MVA- 10) HIV-1 Th-CTL A2 pl7 epitope f A2 Var i ants) in 

I B--ni/GTHl/I30-U6 E-CTL pl7/77-8S(A2r [ - |C-niygi>il/3 17-331 | - fT-CTLPl7/C3asensus A f - { A-TlvC-»422-t57 | 

YXRW: Z LGLNKI'/R^IYS SI--rN-TVATL DRVXEWQG A r-RAIR SLFNTVATL KQZ rNMWQE'/GKAMYA- 

— j K-CTL/P17/RF I — ] D-Th/gp^l/157-t71 } — f L-CTL/?17/Consensus F | — | E-Th/p2.K96-nO | — }M-CTL.?17/VI52S \ 
- - S LYNAVAT:. ASI.;iiN-*?^II-:NWL-.v-Y SL-^N-TVAVI MRE?-RGSKIAGTTST S1?SLLAVL 
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HTV Polyvalent C4-V3 Peptides Studied in Guinea Pigs. Primaies Or In Humans 




Peptide 


gpl20 C4 Region gpl20 V3 Region 


C4-V3MN 


KQIimiWQEVGKAMYATRPNYNKiaailHIGPGRAFYTTK 


C4-V3RF 


KQ I INMWQEVGKAMYATRPSNimiKSrrKGPGRVTYATG 


C4-V3EV91 


KQ IIJIMWQEVGKMiYAraSGlINTiaCSIPlGPGRAFlATS 


C4-V3CanOA 


KQIIMIWQEVGKAMYATRPHiraTiaCSIHMGPGKAFY^ 


C4E9G-V3RF 


KQ IIJJMWCGVGK^^ATRSmraraXSITKGPGRVIYATG 


C4E9V-V3RF 


KQ I INMSVQWGKAMYATRSNOTTrSKSrrKGPGKVTYATG 


C4K12E-V3RF 


KQIIIStMWQEVGEAMYATIlPlJNNTHKSITKGPGRVTYATG 


Sequences from the Los Alamos Database. 
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Th-CTL Peptide Prototype Vaccine Immunogens derived from HIV-1 gag 



Human HIV-1 Th-CTL 



KQIINMWQEVGKAMYA-KAFSPEVIPMF 



B-Th/B-CTL 
A*-Th/J-CTL 



YKRWIILGLNKIVRMYS-NPPIPVGEIYKRWIILGLNKIVRMVSPTSI 
KQIINMWQWGKAMYA-GQMVHQAISPRTLNAWVKW 



B3S,B8,B27.A33.Bw62,B52 



A»-Th/K-CTL KQIINMWQWGKAMYA-ATPQDLNTMLNTVGGHQAflMQMLKETINEEAAEW 
A*-Th/L-CTL KQIINMWQWGKAMYA-GPKEPFRDYVDRFYKTLRAEQASQEVXNWMT 



.*-Th/M-CTL KQIINMWQWGKAMYA- 



KIRLRPGGKKKYKLKHIVWGSEELRSLYNTVATLYCVHQRI 



A2.A25. A26, B7, B 12, B 14, B 1402, 
B27, B39, B52. B53. B37, B58, B8101, 
Cw8, Cw0102 

A2,A202A5.A24,A2402,A2S,A26, A33, 
B7, B8,B12, B14 B35,B39, B44, B52, 
B53Bw62. B27. B2705, BS7, B5701,- 
B70. B7l.Bw6Z Cw3. Cw8. Cw0401 
A1,A2,A3, A3.1^03, All, A23, A24, 
A0201, A2402, B8, B27, B42, B62, 
Bw62, Cw4 



A*-Th=C4E9V 

Siimmarv of restractlng e k menLs for CTl. entnoes in Vaccines A. B. .1, K. L and M 

A: A 1 , A2 (02). (01), A3, A3. 1 , AS, A 1 1 , A23, A24 (02). A25, A26 and A33. 

B: B7, B8, B 12, B14 (02), B27 (05), B35, B39, B42, B44, B52, B53, B57 (01), B58 (01 ) B62 (w62), B70 and B71. 
C: Cw3, Cw4, Cw0401 and Cw8. 
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